480                                THE METALLURGY OF GOLD.
The total gold deposited on the cathode can be found from Faraday's-law, on the supposition that only the direct current is passing, as the electrolytic action caused by the alternating current is nil. A direct-current ammeter (which does not indicate the alternating current) indicates the desired direct current in amperes. The Joulean heat effect of the current is, however, given both by an alternating and a direct current, and, therefore, a hot-wire ammeter will indicate the total effective value (or virtual intensity) I p of the pulsating current, according to the formula I p = A/(I df + (I a)2, where I d is the strength of the direct current and la the effective value of the alternating current, both measured in amperes. For instance, if the strength of the direct-current is to be equal to the strength of the alternating current—e.g., 200 amperes—the hot-wire ammeter must indicate A/80,000, or 283 amperes. It is obvious that the strength of the alternating current in use can be calculated from the measurements of the direct-current and hot-wire ammeters-According to Wohlwill,1 the best ratio of the strength of the alternating current to that of the direct current is not more than 1-1 to 1 if the anodes contain 10 per cent, of silver. As the dynamos are connected in series, the-armature of each dynamo must be designed to withstand the maximum heating effect of the total combined current.
The total voltage, from which the power consumption is calculated,
is indicated by a hot-wire voltmeter. The degree of voltage depends on the strength of the total current. If, for instance, with anodes containing 10 per cent, of silver, a direct - current density of 1,250 amperes per square metre is used, and an effective density of the alternating current component of
Fig. 201.—Voltage Curve.               X'375 amperes (in practice less than
these amounts  are used), then the
hot-wire ammeter will indicate a total current density of A/1,2502 -f 1,3752, or 1,858 amperes to the square metre. In this case the voltage per cell of the direct-current will be 1-1, the total voltage indicated by the hot-wire instrument 14, whence the effective voltage Eft of the alternating current will be calculated as follows :—
Ea = A/F42 - M2" = 0-86.
This is the mean effective voltage of the alternating current. Actually the-voltage of the alternating current varies from a positive value of 1"2 (i.e., A/2 X 0*86) to a negative value of 1*2, and the voltage of the pulsating current (E, Fig. 201) from a positive value or maximum of 2*3 to a negative-value of 0*1.
If the strength (i.e., effective value) of the alternating current becomes
less than 0-707 (i.e., -/=} of that of the direct current, its maximum strength
\             V ju '
will fall below the strength of the direct current, and the combined current will cease to be an alternating current, and will become a mere undulatory
1 Wohlwill, loc. cit.
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